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CEMENTS, PLASTICS AND CASTABLES 


REFRACTORY CEMENTS 
“Nettle” Refractory Cement Heat-setting 
“Stein” High Alumina Cement Heat-setting 
“Maksiccar Il” Refractory Cement Air-setting 
‘‘Maksiccar’:-Fire Cement Air-setting 
PLASTIC REFRACTORIES 
““Maksiccar Patch” Air-setting 
“Stein 73 Patch” Air-setting 
rae Nees eae 
“Stein Refractory Concrete” Hydraulic-setting 
“Stein Super Refractory Concrete” Hydraulic-setting 
“Stein Chrome Concrete” Hydraulic-setting 


Send for pamphlet No. 4 

From our extensive range of Refractory Cem- 

ents, Plastics and Castables, covering a wide 

range of properties, we can supply the correct 

material for most industrial applications. 
Use our advisory service based on 70 years experience in the 
refractory field—it can improve your furnace efficiency. For 
further information write, phone or call: 


JOHN G. STEIN & CO. LTD. Bonnybridge. Scotland 


TEL: BANKNOCK 255 (4 LINES) 
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THINKING OF 
CAST 
GRINDING 
MEDIA? 


THEN TRY... 


PERFECT SHAPE BALLS 
AND PELLETS 


FREE FROM FINS AND 
LARGE RUNNERS 


Send for samples to-day 


You will be amazed at the quality 


HELIPEBS iS 
WeESTES 
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8 reasons 
for using 


MAGNECON 
HOT ZONE LININGS 


in your rotary Cement Kilns 


1 Are not subject to chemical attack at highest 
operating temperatures. 


2 Will withstand kiln shut-downs without spalling. 
3 Will not disintegrate due to thermal contraction. 
4 Have better than average hydration resistance: 
5 Will build up coating very rapidly. 


6 Are able to maintain coating during operation and 
during shut-downs. 


7 Will give increased cement production per lining. 
8 Will save maintenance time and cost. 


MAGNECON is recognised in many Countries as the 
ideal basic lining for the production of Portland Cement. 


CONSETT IRON CO. 


LIMITED 
CONSETT - CO: DURHAM - ENGLAND 


TELEPHONES: CONSETT 34! (12 LINES). TELEGRAMS: STEEL, PHONE, CO 





May, 1958 CEMENT AND LIME MANUFACTURE 


Whatever your transmission problems we 
design gears for any power—any speed. 
More than 50 years of specialised 


experience at your service. 


ram THE POWER PLANT COMPANY LIMITED 


WEST DRAYTON, MIDDLESEX 
Telephone: West Drayton 2626 (4 lines) Telegrams: Roc. West Drayton 
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DAYLOR 


CIRCULAR DUST 
COLLECTORS 


The Mechanism shown above is standard and is robustly built 
for 24-hours’ operation. 


J. DARNLEY TAYLOR LTD. 


undertake the design and installation of complete 
Dust Collection plants, including 
ducting. 


Our machines are extensively used in Packing Plants, Grinding Mills, Screening 
and Crushing Plants, for the collection of Cement, Gypsum, Lime and Stone 
dusts, etc. 

With many plants already giving first-class performances, our Collectors are sold 
mainly on reputation and incorporate cyclone and filter sleeve principles, with 
fully auto-scavenging and rapping cleaning mechanism. 


May we help you with your problem? Write to: 
NESOR HOUSE, 3 CALEDONIAN ROAD, LONDON, N.1. Telephone : TERminus 9454 
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ECONOMICAL 
CONTRIBUTIONS 
TO EFFICIENCY IN 
CEMENT MAKING 


*“NI-HARD”’, which is 

made with the aid of mod- 

ern mechanical plant, is 

the ideal material for the 

production of grinding 

media and mill linings for 

cement manufacture. We 

shall be pleased to make 

castings to your own speci- 

fication and produce pat- 

terns to your designs. Please ask for our 
illustrated leaflet giving proof of the many 
uses of ““Ni-Hard and White Iron”. We 
also manufacture wear-resisting castings 
for many applications in gas works, 
shot-blasting, coke crushing, mining 
machinery, etc. 


More and more cement manufacturers 
are realising that ““NI-HARD” has 
wearing qualities from two to five 
times greater than that of steel, 
depending on the material being 
ground, and is a quality material 
that saves money and time. 


) e Foundr 


WILLENHALL, STAFFS. Telephone: Willenhall 312/541 (2 lines) 
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Produced in Sheet Steel in all 
thicknesses from 21 gauge to’. 
For easy handling, all products 
are packed in bundles of 25 
or 50 according to weight, 
and marked to customers 
specification. 


uceT PLA TES 
(i PHOLE TUBES 
to Customer's Specification 


SOLE MANUFACTURERS TO THE 
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION 


FLOUCH GARAGE and 
ENGINEERING COMPANY 


HAZLEHEAD near SHEFFIELD 
YORKSHIRE 


SUPER REFRACTORIES 
for 
CEMENT & LIME WORKS 


High Alumina bricks and 
special shapes for Rotary and 
Shaft kilns. Full details 
available on request. 


Alumina 
69-72% 
62-64%, 
57-59% 
39-42%, 


High-Temperature Insulating Bricks. 
‘““PEER’’ Air-Setting Refractory 
Cements. 
“R” Quality Firebrick for lower 
temperature work and resistance to 
abrasion. 


E. J. & J. PEARSON LIMITED 
STOURBRIDGE, ENGLAND 
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CEMENT WORKS 
ALL OVER 
THE WORLD 
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Plants for making: 

ASBESTOS CEMENT PRESSURE PIPES 
ASBESTOS CEMENT SHEETS 
WHITE CEMENT 
SLAG CEMENT 


ASBESTOS CEMENT ENGINEERING CO. 
P.O. BOX 34.649 Haupstrasse 26, VADUZ LIECHTENSTEIN, SWITZERLAND 


ELECTRO FILTERS 


of all types for 


the removal of any 
suspended particles 
from any gas stream 


Lodge-Co ttrell 


GEORGE ST. PARADE, BIRMINGHAM, 3 
Birmingham CENtral 7714 London CENtral 5488 
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Construction 1952-57 
290000 long tons/year 
(:rovided for 
extension to 

300000 long tons/year) 


Construction 1955-57 
100000 long tons/year 


Construction 1957 
100000 long tons/year 


CEMENT AND LIME MANUFACTURE 
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Vertical shaft kilns and 
homogenising plants 
in modern cement works 


50-300 000 long tons/year 


L.DE ROLL SA ZURICH/SWITZERLAND 
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Cast, machined, cut and tested in the same 
factory! Unusual; yes, but of vital importance 
in that there is no division of responsibility or 
time wasted in transport. 

These facts, together with the exceptional plant 


and facilities which serve you are your 


guarantee of service, however heavy the duty. 


4 


Bevel gears of 43/46T, 1 D.P., 
134 F being inspected — Sheet 
rolling mill drive for Loewy 
Engineering Co. Ltd. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
JACKSON DIVISION 


SALFORD WORKS HAMPSON STREET 
MANCHESTER 5 
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VISCO 


DUST COLLECTION 


is used in India’s Cement Works 


Every year thousands of tons of cement, which otherwise 
would be lost by becoming airborne during grinding, 
conveying and packing, are recovered as_ saleable 
material at cement works having ‘‘ Visco-Beth’’ Automatic 
Dust Collectors. 


‘*Visco’’ Dust Collecting equipment is installed at most 
of the important cement works in the United Kingdom 
and in many places overseas. In India, for instance, 
installations include three ‘‘Visco-Beth’’ Dust Collectors 
at Uttar Pradesh Cement Works and two at Punjab 
Kistna Cement Works. 


Two of ten ‘‘Visco-Beths’’ at the Shoreham Works of 
British Portland Cement Manufacturers Ltd. 


My 
* 2 
‘Mae 
‘a 
. ’ 


. 


VISCO ENGINEERINGCO.LTD. STAFFORD RD. CROYDON } 
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tenon of air penetrating the bee 
of the FOLAX GRATE COOLER can be 
adjusted independently of the amount 
of air, required for the burning in the 
kiln, and the cooler and kiln speeds 
are independent of one another. 


The-FOLAX GRATE COOLER—the cooler with horizontal 
conveying of the clinker—is supplied by: 


FL. SMIDTH « C0. 1 


105, PICCADILLY, LONDON, W. 


TELEPHONE: GROSVENOR 4100 (17 os 
TELEGRAMS: FOLASMIDTH, TELEX, LON — 
CABLEGRAMS: FOLDASMIDTH, LONDON 


Other features are efficient heat re- 
cuperation, air quenching, effective 
cooling permitting immediate grinding, 
low head room, low power consump- 
tion and small maintenance costs. 


grate and positive 


- 
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New British Standards for Portland Cement. 


RECENTLY the British Standards Institution issued revisions of B.S. No. 12 
for Ordinary and Rapid-hardening Portland Cements, B.S. No. 146 for Portland- 
blastfurnace Cement, and B.S. No. 1370 for Low-heat Portland Cement. 

It is eleven years since B.S. No. 12 was last revised. The principal innovation 
is the introduction of a new test in which the quality of cement is measured 
by compressive tests on 4 in. concrete cubes. This test replaces the tensile test 
on mortar briquettes which was introduced in the first standard for cement 
issued in this country in 1904. The assessment of the quality of cement by tests 
of the material in which it is most commonly used is logical, and its introduction 
has been delayed due to the difficulties of standardising such a test so that the 
results would be a criterion of the quality of the cement alone and would not be 
affected by the aggregate. Some years of research and development, and exten- 
Sive co-operative testing in this country, in the Commonwealth, and in Europe 
have, however, resulted in a method that is considered to be satisfactory. The 
new B.S. No. 12 is the first standard in the world to include such a test. 

The new test is based on the fact that the strength of concrete having a fixed 
water-cement ratio and a fixed consistency as measured by the slump test is 
independent of the aggregate provided that this has adequately high strength and 
low absorption. The aggregates that may be used are flint, granite, limestone, 
porphyry, and quartzite complying with the requirements of British Standard 
No. 882, ‘‘ Concrete Aggregates from Natural Sources,” all of which give similar 
results in tests made in accordance with B.S. No. 12. The test therefore avoids 
the need for a standard aggregate, and suitable materials are available in most 
countries. The test as described in the Standard appears to be tedious, but it has 
been found that after a few attempts it presents no difficulty to experienced 
testers. Each cube is made separately, using fixed weights of cement and water 
and such a quantity of aggregate as will, with the cement and water, exactly 
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fill the mould after standard hand compaction. The total volume of materials 
is kept constant, and the proportioning of the sand and stone is arranged to 
produce the required consistency. The result is an aggregate-cement ratio of 
about 6:1 by weight, a water-cement ratio of exactly 0-60, and a slump of $ in. 
to 2 in. The compressive strength is an indication of the quality of the cement 
alone. The minimum strengths required are 1200 lb. per square inch at three 
days and 2000 Ib. per square inch at seven days in the case of ordinary Portland 
cement, and 1700 Ib. per square inch at three days and 2500 lb. per square inch at 
seven days in the case of rapid-hardening Portland cement. 

The concrete test appears in the Standard as an alternative to the familiar 
vibrated-mortar cube test; either of these may be used. If, therefore, there should 
be difficulty in agreeing on an aggregate for the concrete test the vibrated-mortar 
test can be used. In view of the prevalance in specifications for concrete of 
strengths required at twenty-eight days it might be thought that tests at twenty- 
eight days should be included in B.S. No. 12. However, this would require the 
contractor to store consignments of cement for at least twenty-eight days before 
the results of the test were known, and there is in any case a general relationship 
between strengths at seven days and twenty-eight days. 

An optional tensile test at 24 hours is retained for rapid-hardening Portland 
cement; this is no doubt for the benefit of makers of precast concrete products 
subject to British Standards that specify a bending test; the requirement is 
300 lb. per square inch. It is possible that this test will be omitted from future 
standards if an alternative test at 24 hours can be produced. 

In the case of compressive tests on I: 3 mortar cubes made with ordinary 
Portland cement the strengths required are increased from 1600 lb. per square 
inch to 2200 Ib. per square inch at three days and from 2500 lb. per square inch 
to 3400 Ib. per square inch at seven days. In the case of rapid-hardening Port- 
land cement the strength required is now 3000 lb. per square inch at three days, 
and an additional test at seven days is included when the strength must not be 
less than 4000 lb. per square inch. These requirements are derived from a statis- 
tical analysis of test results during the last few years; the average quality of 
cement supplied in Great Britain is, of course, well above that required by this 
Standard, which stipulates guaranteed minima only. 

Apart from the changes in strength tests perhaps the most important modifica- 
tions are those relating to sampling and delivery. The sampling procedure in 
previous editions of B.S. No. 12 ensured a fair average sample of any consignment, 
however large it might be, so that it was theoretically possible for a mixture of 
very good and very bad cement to comply with the Standard. 

Clause 10 of the new Standard is as follows: “ Selection of Samples.—Each 
sample for testing shall weigh at least 15 lb. (6-80 kg.) and shall be truly represen- 
tative of the consignment, or part of a consignment, sampled. The sample shall 
consist of a mixture of at least 12 equal sub-samples taken from places evenly 
spaced throughout the consignment, or part of a consignment, sampled. Sub- 
samples of bulk cement shall be taken from the bulk container, or containers, 
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during filling or emptying. For cement in bags, drums or other packages, not 
more than one sub-sample shall be taken from any one bag, drum or other package. 
Where there are fewer than 12 bags, drums or other packages to be sampled, one 
sub-sample shall be taken from each.”” We understand that this may be inter- 
preted as follows. A customer who has ordered 1000 tons of cement may sub- 
divide this into as many “ parts of a consignment ” as he wishes; for example, 
2 parts of 500 tons each, 500 parts of 2 tons each, 20,000 parts of I cwt. each, or 
into any number of unequal “‘ parts’. According to the last sentence of Clause 10, 
a ‘‘ part ’’ may constitute fewer than twelve bags, and therefore possibly only 
one bag. In this extreme case the “ sub-sample ’’ would become the “ sample ” 
and must therefore weigh at least 15 lb. and be truly representative of the “ part 
of the consignment ’’, that is of one bag. 

The modified delivery clause requires the number of bags to the ton or the 
approximate weight of cement to be legibly marked on each bag. This change 
from the long-established “‘ 112 lb. net” is necessitated by new legislation in 
Great Britain relating to weights and measures. It is inevitable that the weight of 
the contents of bags of cement will vary with any packing plant in use, and 
the legal interpretation of “112 lb. net” is so rigid as to make this marking 
impracticable. 

Other changes in B.S. 12 include the omission of the sieve test for fineness, 
the simplification of the procedure for determining setting times and soundness, 
and adjustments of the permitted content of sulphuric anhydride and insoluble 
residue. It has been known for some years that the meshes of sieves complying 
with B.S. No. 410 can differ sufficiently to produce different residues with the 
same cement. Furthermore, the sieve test concentrates attention on the smal] 
coarser proportion of cement which has the least influence on its important 
properties. For these reasons the specific surface test is much to be preferred. 

In the new B.S. for Portland-blastfurnace cement the compressive strength 
of mortar cubes remains at 1600 lb. per square inch at three days, but has been 
increased from 2500 lb. to 3000 lb. per square inch at seven days; a new (optional) 
test at 28 days calls for a strength of at least 5000 lb. per square inch. The 
compressive strength of concrete cubes (made as described in B.S. No. 12) must 
be at least 800 lb. per square inch at three days and 1600 Ib. per square inch at 
seven days; there is also an optional test at twenty-eight days when the strength 
must be at least 3200 lb. per square inch. 

In the case of low-heat Portland cement the compressive strengths of mortar 
cubes are increased to 1100 Ib. per square inch at three days, 2000 lb. at seven 
days, and 4000 lb. at twenty-eight days. The requirements for the compressive 
strength of concrete cubes are 500 lb. per square inch at three days, 1000 Ib. at 
seven days, and 2000 lb. at twenty-eight days. The heats of hydration are 
reduced to not more than 60 calories per gramme at seven days and 70 calories 
per gramme at twenty-eight days. The allowable contents of sulphuric anhydride, 
sulphide, sulphur, and magnesia have been increased. 
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It is understood that the international standards organisation is now drafting 
an international terminology for cements and tentatively accepting a strength 
test; it may be that this will lead to the production of a standard that will be 
acceptable to the cement-producing countries, and will be adopted throughout 
the world. 


Method of Studying the Constitution of Cement. 

The following is taken from the annual report of the Building Research Station 
(“ Building Research 1956.”’ H.M. Stationery Office. Price 5s. 6d.). 

The behaviour of materials processed at high temperatures, among these being 
cements and slags, depends on the chemical constitution and proportions of the 
compounds present, and these are dependent on the composition of the raw material 
and on the heat treatment to which it has been subjected. Consequently, much 
attention has been given at the Station and elsewhere to studies of the constitution 
of the principal chemical compounds produced from the original raw materials, 
and to the sequence of their formation over various ranges of temperature and 
composition. Hitherto, it has been necessary to obtain this information by tedious 
indirect methods such as quenching or differential thermal analysis. A direct 
method, referred to in the previous Report (p. 15), uses a high-temperature 
microscope which gives results very much more quickly and with comparable 
accuracy. The material to be examined is held under a microscope at the tip of a 
thermocouple. The thermocouple, heated electrically to fuse the sample, also 
serves to indicate the temperature at which any observed change occurs in the 
‘melt. The different compounds present in the semi-molten material can be 
identified and their melting range determined by direct observation. While the 
basic idea of direct observation at high temperatures is not new, a novel method 
is used for heating the sample and measuring its temperature, and the simple 
design of the instrument affords a degree of flexibility and accuracy not previously 
attained. 

During the year further developments have permitted observations to be made 
of samples exposed to special atmospheres. By this means it has been found pos- 
sible to observe the behaviour of materials that are opaque in normal atmospheres, 
as, for example, some blastfurnace and steel-making slags and coal-ash slags 
which may contain considerable proportions of iron oxide. Other developments 
have extended the range of observations to beyond 2000 deg. C., though the 
precision with which the temperature of the sample can be estimated is somewhat 
less than for the normal range of the instrument up to 1800 deg. C. 

These developments have made it possible to investigate materials that are too 
refractory for the application of usual methods. Several such studies, with 
practical applications to cement and ceramic technology, are in progress. 

Extension of the range to temperatures above 2000 deg. C. has enabled a 
Research Fellow, appointed by Uganda Cement Industries, Ltd., to investigate the 
melting relations in the system 2CaO.Si0,—3CaO.P,0;, which are of importance 
because of the adverse effect P,O,; has on the quality of cement. 
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Uttar Pradesh Cement Works, India.* 
By H. SWIFT, M.1I.Mech.E., M.Inst.B.E. 


OF HENRY POOLEY, CONSULTING ENGINEERS AND GENERAL MANAGERS OF THE WORKS 


Grinding Cement. 

The clinker is ground in a closed circuit. The clinker and gypsum are fed into 
a short ball-mill and the product elevated into a whirlwind-type separator; 
here the coarse particles are separated and conveyed back to the inlet end of the 
mill for further grinding, and the fine particles (or finished product) are conveyed 
to silos. Each mill is capable of producing 22 tons of cement per hour when grinding 
to a fineness of 5 per cent. retained on a 170-mesh sieve. 

The clinker and gypsum are taken from the stores building by the grab-crane 
and discharged into reinforced concrete bunkers over the feed-tables of the mills. 
These bunkers are divided into two compartments; the compartment for clinker 
measures Ig ft. by 18 ft. at the top and has a capacity of about 160 tons, while 
the compartment for gypsum measures 18 ft. by 11 ft. at the top and has a capacity 
of about 85 tons. The lower part of each bunker is hoppered, and has a square 
opening with a valve and telescopic sleeve for regulating the amount of material 
delivered to the feed-tables. One 72-in. diameter table feeder for clinker and one 
of 48-in. diameter for gypsum regulate the proportions of material to the mills. 
These tables are similar to the feeders for raw materials. The 72-in. table is driven 
through a worm reduction-gear by a 5-h.p., 720 r.p.m. motor and the 48-in. 
table by a variable ratchet-gear from the driving-shaft of the 72-in. table. (See 
Fig. Io). 

The clinker and gypsum are discharged from the feed-tables into a common 
chute where the rate of delivery to the mill is weighed. The chute ends in a drum- 
feeder which conveys the material into the internal helix of the mill-head. 

Two mills, 9 ft. diameter by 24 ft. long, are installed, and each is divided into 
two compartments and lined with grinding plates and division plates of similar 
design to those in the raw mills. The first compartment is charged with 17 tons 
of high-carbon steel balls of 4 in. to 2} in. diameter, and the second compartment 
with 48 tons of high-carbon steel balls of 2 in. to I in. diameter. The mills are 
driven by a cast-steel girth-gear, attached to the outlet head of tHe mill, by a 
countershaft which is coupled by a Bibby-type coupling to a single reduction gear, 
which reduces the speed of the 875-h.p. synchronous induction motor from 750 
to 108 r.p.m. 

The ground cement is discharged from the mill into a bifurcated chute for 
delivery either directly to a Fuller Kinyon pump for transport to silos when the 
mill is operating on the open-circuit system, or to an elevator for separation when 
the mill is operating on the closed-circuit system. The elevator has buckets 30 in. 
wide, is 69 ft. long, and is arranged for central discharge; it is driven by a 20-h.p., 
720 r.p.m. motor. The cement is discharged from the elevator into a Sturtevant 





*Concluded from JANUARY and MARCH 1958. 
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Whirlwind air-separator of 16-ft. diameter, driven by vee-ropes from a vertically- 
mounted 75-h.p., 720 r.p.m. motor. The oversize material is discharged through a 
flanged outlet in the side of the lower cone and returned to the mill for further 
grinding by a totally-enclosed screw-conveyor 20 in. in diameter and 45 ft. long, 
driven through worm reduction-gear coupled directly to the central shaft by a 
10-h.p., 720 r.p.m. motor. The finished cement is discharged from the centre of 
the lower cone of the separator through a flanged outlet and piped to the feed- 
hopper of a Fuller Kinyon pump of 6 in. diameter which transports it through 
5-in. diameter steel pipes and discharges it through hand-operated two-way 
valves into the silos. The pumps are driven by 55-h.p., 960 r.p.m. motors directly 
connected to the helical shafts. Air for transporting the cement is provided by 
water-jacketed rotary air-compressors delivering 540 cu. ft. of air per minute at 
30 lb. per square inch ; the compressors have automatic mechanical lubrication 
and are driven through flexible couplings by 70-h.p., 960 r.p.m. motors. 

Dust COLLECTION.—The mills are vented at the outlet end, and the dust is 
collected in a Visco bag-filter having six compartments each containing fourteen 
filter bags 8 in. in diameter and 8 ft. 8in. long. A 15-h.p., 1460 r.p.m. motor 
is directly coupled to the main suction-fan, and a 2-h.p., 1440 r.p.m. motor is 
connected to the scavenging air-fan. Heating elements are fixed in a chamber 
on the discharge side of the scavenging air-fan and are thermostatically con- 
trolled from a regulator fixed in the inlet trunking to the filter chamber; the 
heated air raises the temperature of the moisture-laden air drawn through the 
mill and prevents condensation of water on the filter-bags. The filter-bags are 
automatically shaken by a sequence-timing mechanism operated by a I4-h.p., 
1440 r.p.m. moto1. The dust collected in the lower hoppered part of the filter- 
bag chamber is discharged into a worm-conveyor and transferred to the feed- 
hopper of the Fuller Kinyon pump; this conveyor is driven at 30 r.p.m. by a 
back-geared motor of 14 h.p. The grinding mills for raw materials and cement 
are in a lean-to 137 ft. long and 50 ft. wide built on to the stores building. The 
building over the cement mill is 63 ft. high to the eaves and has two floors; the 
lower floor contains the lower part of the separators, the rejects-return screw- 
conveyors, and the dust-filtration plant; the upper floor, which also forms part 
of the building carrying the ropeway-discharge and bucket-haulage system, 
contains the upper part of the separators and the heads of the elevators feeding 
the separators. An extension of the mill-house, 137 ft. long by 32 ft. wide, has a 
gantry carrying a 5-tons hand-propelled crane and contains the motors and 
reduction-gear driving the mills, the air-compressors for the Fuller Kinyon 
pumps, and high-tension and low-tension distribution boards. In a separate 
enclosure is a filtration plant for supplying clean air to the mill-motor house 
and the substation; the fan of the filtration plant is driven by a 25-h.p., 960 
r.p.m. motor. In a basement are the three slurry pumps and the two Fuller 
Kinyon pumps. The mill building is a steel-frame structure with asbestos-cement 
sheet covering; the motor-house and substation are in a totally-enclosed steel- 
framed brick-panelled structure. 
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Cement Storage and Packing. 

Two 5-in. pipelines from the Fuller Kinyon pumps carry cement pneumatic- 
ally from the mills to the top of the silos, where it is distributed through two-way 
hand-operated valves into four reinforced concrete silos each of 40 ft. dia- 
meter and 60 ft. high and having a capacity of 2,400 tons. The air which carries 
the cement is discharged from the silos through a Visco bag-filter collector with 
four compartments, each compartment containing twelve filter bags of 6} in. 
diameter and 7 ft. long. The cement recovered is collected in the lower part 
of the filter and is discharged through a rotary valve back into the silos. A high- 
level indicator is fitted to each silo and connected with a control board, with 
audible and visual signals. (See Figs. 11 and 12). 

The silos are in two rows of two and there is a continuous tunnel in the shape 
of an inverted V between each pair and containing the extraction gear. There 
are four outlets from each silo on each side of the tunnel through which cement 
is discharged, through semi-rotary valves, into extraction screw-conveyors 
18 in. in diameter and r1o ft. 6 in. long in a trough formed in the base of the 
silos. The top of the screw is covered with an open-grid floor. The four con- 
veyors under the silos discharge through valves and chutes into two transverse 
screw-conveyors which deliver cement to the packing department; these con- 
veyors are of 24 in. diameter and 68 ft. 6in. long; they are in a totally-enclosed 
steel casing, and are direct-driven through couplings by worm reduction-gear 
coupled to 15-h.p., 725 r.p.m. motors. The conveyors extracting cement from 
under the silos are connected in a similar manner to 25-h.p., 720 r.p.m. motors. 
PACKING.—In the packing department are two bag-filling machines, supplied 
with cement from the transverse conveyors which discharge cement into either 
of two elevators 69 ft. long with buckets 24 in. wide. These elevators take the 
cement to the fourth floor of the packing building and are driven at the top 
through worm reduction-gears by 15-h.p., 720 r.p.m. motors. From each elevator 
cement is discharged through a steel chute on to a vibrating screen where foreign 
matter is removed and discharged through a chute into a receptacle on the 
ground floor; the screen is totally-enclosed and is driven by vee-belts from a 5-h.p., 
960 r.p.m. motor. 

The screen delivers cement through a steel chute into a steel hopper, flanged 
at the outlet for connection to a four-spout packing-machine which fills valve 
gunny sacks with 112 Ib. of cement at the rate of 60 tons per hour. Should bag- 
filling be interrupted and the hopper become full, the cement overflows through 
a chute into an overflow bunker of 60 tons capacity connected at the outlet 
with an extracting screw-conveyor 24in. in diameter and 24 ft. long which 
delivers into the elevator feeding the screen, thus forming a closed circuit. 

The packing machines are driven by 15-h.p., 960 r.p.m. motors, and the 
extracting screws by 10-h.p., 720 r.p.m. motors. The full bags fall from the 
packing machines on to belt-conveyors 24in. wide and 14 ft. long, which in 
turn discharge on to belt conveyors 24in. wide by 39 ft. long which deliver 
over the end for loading directly into railway trucks or motor lorries. Near 
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the centre of the conveyors is a plough for transferring full sacks on to retract- 
able belt-conveyors 24 in. wide by 23 ft. long, which can be propelled on to a 
railway truck; the retractable conveyors are fitted with two geared motors of 
1}-h.p., one for driving the belt and the other for propelling the conveyor. The 
two conveyors from each packing machine are connected with a chain drive, 
and driven through a worm reduction-gear by a 10-h.p., 720 r.p.m. motor. A 
Visco-Beth dust-collecting machine is connected to the packing machines, and 
is similar in construction to the dust-collector in the mill house; it has seven 
compartments each containing fourteen bags of 8in. diameter and 8 ft. 8 in. 
long, which are automatically shaken by a 14-h.p. motor. The dust deposited 
in the lower part of the filter casing is collected by a screw-conveyor ard dis- 
charged through a rotary-valve on to either of the transverse conveyors receiving 
cement from the silos; the collecting-screw and rotary-valve are driven at 30 
r.p.m. by a 14-h.p. geared motor, and the collecting fan is driven by a 224-h.p., 
1440 1.p.m. motor. 

LoapING LoosE CEMENT.—Cemert for the Rihand dam will be transported 
loose to the site, a distance of about fifty miles, in containers of Io tons capacity. 
For this purpose cement from one of the packing hoppers, instead of overflowing 
into the overflow bunker, discharges into a totally-enclosed screw-conveyor 
20 in. diameter by 20 ft. long, driven through worm reduction-gear by a 7}-h.p., 
720 r.p.m. motor. This conveyor discharges into a hopper of about Io tons 
capacity, with two flanged outlets and valves, situated over two Simon constant- 
weight feeders each of which transfers and weighs cement from the hopper to 
two 6-in. Fuller Kinyon pumps at the rate of 30 tons per hour. The pumps are 
driven by 55-h.p., 960 r.p.m. motors. Two rotary air-compressors, each of 540 
cu. ft. capacity, at 301b. pressure, and direct-coupled to 70-h.p., 960 r.p.m. 
motors, supply air for transporting the cement through pipes of 5 in. diameter 
discharging into two steel silos through power-operated two-way valves. The 
silos have a capacity of 500 tons each, and have an outlet for connection to the 
loose-cement vehicles. 

The packing equipment is in a four-story reinforced concrete structure 38 ft. 
long by 86 ft. wide and 59 ft. high, with an extension 58 ft. long, 86 ft. wide, and 
37 ft. high with canopies along each side and at one end over the rail and road 
loading platforms. 


Power House. 

The power plant includes three boilers and three steam turbines with a total 
capacity of 7,200 kW. which provide power for the factory and for the houses of the 
employees ; two boilers and two steam turbines are sufficient to meet the demands 
of the factory. The total connected motor-load at the factory and quarry is 
8,939 b.p., including two motors of 875 h.p. and two of 775 h.p. at 3,300 volts 
and 169 motors up to 360 h.p. at 440 volts. 

The boilers are of the four-drum water-tube type with a heating surface 
of 4,900 sq. ft. They operate at a working pressure of 325 lb. per square inch 
at the outlet of the superheater, with a final steam temperature of 725 deg. F. 
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Each fboiler will economically evaporate 25,000 lb. of steam per hour when 
supplied with water at a temperature of 120 deg. F. The boilers are fired by 
forced-draught chain-grate mechanical stokers, 16 ft. long by ro ft. wide, with an 
effective grate area of 160 sq. ft. The forced-draught fans are driven by 25-h.p., 
725 r.p.m. motors and the induced-draught fans are driven by 39-h.p., 725 r.p.m. 
motors. Economisers of the grilled-tube type are fitted, with sixty tubes 12 ft. 
long having a heating surface of 419 sq. ft. 

A steam-driven direct-acting pump with a capacity of 60,000 lb. of water per 
hour, and two electrically-driven pumps each with a capacity of 34,500 lb. per 
hour, supply to the boilers; the electrical pumps are driven by 38-h.p., 2,900 r.p.m. 
motors. The water is treated in a Kinnicott base-exchange water-softener and a 
mechanical quartz-filter with a capacity of 2000 gall. per hour. Ash discharged 
from the boilers falls into steel chutes the ends of which are below the water level 
of an ash conveyor, 36 in. wide by 111 ft. 6 in. long; the first 70 ft, is horizontal and 
is beneath the three boilers, while the other 41 ft. 6 in. is inclined and discharges 
into a quenching-pit in the store building from whence the ashes are grabbed and 
discharged into store or to railway wagons for disposal. The conveyor is driven 
by a 5-h.p., 7201r.p.m., motor. In case of a breakdown of the conveyor, the 
chutes from the poilers are fitted with by-pass valves to discharge into U-shape 
tipping trucks of 20 cu. ft. capacity; these trucks travel on a 24-in. rail track in 
the basement of the boiler room, are raised by a 1-ton electric hoist-block to ground 
level, and the ash is taken to tip. 


GENERATING PLANT.—The generating plant comprises three Ljungstrom turbo- 
alternators (Fig. 13) each having a continuous maximum rating of 240 kW. at 
3000 r.p.m. when supplied with steam at a pressure of 300 Ib. per square inch and 


. 13.—The Turbo-Alternators. 
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Fig. 14.—The Alternator Switchboard. 


at 700 deg. F. The alternators generate at 3300 volts, 50 cycles, at 0-9 power 
factor; the condensers have a rating of 22,000 lb. per hour with a cooling surface 
of 3000 sq. ft. The circulating water pumps are driven by 80-h.p., 960 r.p.m. 
motors and have a capacity of 4100 gallons per minute at 48 ft. total head; they 
discharge into a spray-cooling pond in thiee parts, each 220 ft. long by 52 ft. wide 
by an average depth of 5 ft., and having a total capacity of 1,000,000 gallons. 

The current from the alternators is passed to a 12-panel board (Fig. 14) with 
spring-operating units of 100-M.V.A. breaking capacity which control the supply 
to the main switchboard for distribution in the factory and to power station 
auxiliaries; the latter are supplied from three 3c0-kVA., 3300—440 volts step-down 
transformers which deliver to a seven-panel low-tension switchboard supplying 
power direct to the larger motors and to fuse-boards for the smaller motors. 

The steam-raising and generating equipment are in a reinforced concrete 
structure with walls of concrete blocks. The boilers occupy an area 78 ft. 8 in. long 
by 68 ft. 8 in. wide by 35 ft. 9 in. high to eaves, with an annexe 42 ft. long by 
19 ft. gin. wide by 32 ft. high accommodating the water-treatment plant and boiler- 
feed pumps. The part occupied by the turbo-alternators is 78 ft. 8 in. long by 48 ft. 
wide by 35 ft. 9 in. high, with a crane gantry 27 ft. 6 in. above floor level carrying 
a hand-propelled crane of Io tons capacity. The roof is covered with asbestos 
cement sheeting. 


Electrical Distribution. 

The main outgoing 3000-v. feeders from the power station are connected to a 
12-panel switchboard in the mill-motor room; four panels control the supply to 
the raw-mill and cement-mill motors; three panels control the supply to three 
1250-kVA., 3300—440 volt step-down transformers for small motors and general 
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use; and one panel controls the supply to a 750-kVA., 3300 v.—II,000 v. step-up 
transformer for power transmission to the quarry. Power from the three 
1250-kVA transformers is connected to a 14-panel, 440-v. switchboard from which 
cables extend to switchboards in the various buildings for supplying direct to 
motors of 30-h.p. and over and to fuse-distribution boards for motors below 30 h.p. 

From the 750-kVA. transformer an 11-kV. cable about three miles long supplies 
power to the quarry and housing estate. At the quarry a 750-kVA. transformer 
steps down the incoming 11,000 volts to 440 volts and supplies through an oil 
circuit-breaker to a 4-panel distribution board from which power is taken to the 
crushing and quarry equipment. From the sub-station an 11,000-v. supply is taken 
on overhead lines to the quarry face, where two 200-kVA., I11,000—440-Vv., pole 
transformers step down the voltage for the shovels. 

The main lighting switchboard is in the mill-motor house and consists of three 
oil circuit-breakers and twelve fuse-switch units, and is supplied from the 14-panel 
low-tension switchboard by duplicate cables; from here cables supply all parts 
of the factory; the lighting circuits are wired with V.I.R. aluminium-sheathed cable. 

WorksHop.—The workshop building is a reinforced concrete frame structure 
with concrete-block walls. It is 118 ft. long by 32 ft. wide and 21 ft. high to the 
eaves, with a lean-to building 18 ft. wide and 11 ft. 6 in. high extending the full 
length on both sides. An overhead hand-propelled crane of 3 tons capacity is 
installed. 

WATER.—Water is pumped a distance of about 1? miles from the Ghagar river, 
by two centrifugal pumps, each with a capacity of 30,000 gallons per hour. The 
pumps deliver into a 12-in. cast-iron main which discharges at the factory into a 
filtration plant and thence to an elevated reinforced concrete storage tank 38 ft. in 
diameter, 50 ft. high, and of 60,000 gallons capacity, from which it is distributed 
as required. 

Hovusinc.—Houses built of concrete blocks have been built for the employees at 
the factory and at the quarries, and there are also gardens, a hospital, schools, a 
club room, and recreation grounds. 

Acknowledgment is made to the Industries ‘‘B” Department of the Uttar 
Pradesh Government and to Mr. T. L. Mahendra, the director of the cement works, 
for permission to publish the foregoing description. 


Proposed Cement Works in Costa Rica. 


The government of Costa Rica has called for tenders for the construction 
of a cement factory capable of producing 75,000 metric tons in the first year 
and 112,500 metric tons in the second year of operation. 


Cement Production in Mexico. 


The quantity of cement produced in Mexico during 1957 is stated to have 
exceeded by 13 per cent. the quantity made in 1956. 
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The Influence of the Method of Burning on the 


Structure of Lime. 
TESTS ON CRYSTALLINE CALCIUM CARBONATE. 


A LABORATORY study of the oxide formed by burning pure Iceland spar under 
various conditions of temperature and pressure is described by Mr. R. Hedin 
in a recent number of ‘‘ Zement-Kalk-Gips.” The following is a summary of the 
article. 

A small resistance-furnace lined with platinum and enclosed in an autoclave 
was used for the tests, and the temperature was measured by a platinum and 
platinum-rhodium thermocouple. In all cases burning took place in an atmosphere 
of carbon dioxide at a measured pressure, and normally lasted for two hours. 
The starting material consisted of individual crystals of Iceland spar (1 mm. to 
2mm. in size) of very high purity. The linear contraction of the material was 
found from measurements of the specific gravity of the oxide made with a micro- 
pycnometer. 

The method used for burning the material was as follows. The pressure in 
the autoclave was raised above the dissociation pressure corresponding to the 
required temperature. When the required temperature had become steady, 
the pressure of the carbon dioxide was lowered to that required for the test. At 
the end of the process of burning, the temperature was reduced and the pressure 
regulated so that the dissociation equilibrium was maintained throughout the 
period of cooling until a temperature of 600 deg. C. was reached. The oxide was 
weighed to determine the degree of dissociation, and the contraction was measured. 

Values of contraction were obtained for temperatures from 700 to 1200 deg. C., 
and of pressure from 2 mm. Hg. to 25 atmospheres. The results show that, if the 
pressure is increased while temperature remains constant, the contraction first 
increases, then becomes constant, and finally falls. The small contraction at low 
pressure may be due to local cooling of the specimen caused by the high rate of 
dissociation due to the low pressure. The reduction of contraction at higher 
pressures indicates that the contraction depends on the rate of dissociation as 
well as on temperature. The values of pressure at which this reduction occurs 
are almost the same as those at which dissociation begins to be retarded by rise 
in pressure. 

For each temperature there is a maximum value of the contraction which 
occurs at medium pressures. From a low value at 710 deg. C. this increases up to 
1020 deg. C., then falls at 1120 deg. C. and rises again at 1210 deg. C. at which 
temperature it is very near the theoretical maximum of 23-6 per cent. At all tem- 
peratures below 1090 deg. C., complete dissociation occurs within two hours. 
Above this temperature a pronounced decrease in dissociation occurs, but as the 
temperature increases the rate of dissociation rises again rapidly. 

These results are explained as follows. The dissociation zone moves inwards 
with a definite velocity from the surface towards the centre of the crystal. Below 
1ogo deg. C. this velocity increases with temperature if the dissociation occurs 
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under constant pressure. The volume of the pores of the resulting oxide decreases 
as the rate of dissociation increases. Below 1000 deg. C. the volume of the pores 
is large enough to cause no appreciable resistance to the gas released, but at 
higher temperatures the smaller volume of the pores causes greater resistance, 
and therefore a rise in pressure in the reaction zone. Since the rate of dissociation 
depends on the difference between the pressure in the reaction zone and 
the equilibrium pressure at the temperature concerned, the dissociation inside the 
crystals is retarded and the contraction is reduced. The resistance caused by the 
outer layers of oxide becomes progressively greater as the temperature increases, 
but the equilibrium pressure increases much faster. Thus the rate of dissociation 
inside the crystal again becomes greater, and the contraction will therefore in- 
crease until, at 1210 deg. C., it approaches the theoretical maximum for compact 
oxide. 

Electron-microscope studies (using negative impressions) show that at gro deg. 
C. the surface of the oxide is fine-grained with many pores which are uniformly 
distributed. At 1020 deg. C., the grain size is very much larger, but the porosity 
is still large and uniform. At 1120 deg. C. partial sintering is seen and, instead of 
uniform porosity, there are larger crater-like cavities which occur at random in 
the surface. At 1210 deg. C. a compact sintered mass is formed with rifts through 
which gas has presumably escaped. 

Further experiments were made with crystals coated with a thin layer of 
compact oxide by heating for a Short time at 1210 deg. C. at a pressure slightly 
below equilibrium pressure. When burnt at 1120 deg. C. these crystals had a 
much smaller contraction than crystals burnt without preliminary heating. 
Crystals which had been preheated at 1210 deg. C. at a pressure above the equili- 
brium pressure, and had no oxide layer, had normal contraction. These experi- 
ments confirm that a compact external layer of oxide reduces the total contraction 
of the crystal. Specimens which have completely dissociated at lower temperatures 
change only slightly in volume when subsequently heated at 1210 deg. C. for two 
hours. 






































Extension of Cement Works in Ceylon. 

It is reported that the Government of Ceylon has decided to install another 
kiln at the Kankesanturai cement works. This will increase the capacity of the 
works from 75,000 tons to 200,000 tons a year. 












New Cement Works for Pakistan. 

The Government of Pakistan has decided to build two new cement factories. 
Further information may be had from the Export Department of the Board 
of Trade (reference C.R.E. 6157/56), Horse Guards Avenue, London, S.W.1r. 






Production of Cement in Spain. 
In the year 1957 the production of cement in Spain amounted to 4,487,000 
tons, an increase of 12 per cent. over the previous year. 
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UTTAR PRADESH CEMENT WORKS 


Designed to produce 700 tons of Portland Cement a day, the 
Government Cement Factory at Churk was equipped with machinery 
by Vickers-Armstrongs. The kilns, mills, primary crusher and 
other major units were manufactured at Barrow and the project 
was completed in 1954. 


VICEERS 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 


Vickers House Broadway London SWI 


TGA BTE 286 
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Eagle Binda_/ ...... 


HEAT 
SULPHITE LYE POWDER, SPRAY DRIED, CALCIUM LIGNOSULPHONATE CONSUMPTION 


‘Eagle Binda’’ is increasingly being used by Cement Manufacturers throughout the world as an 
additive to the raw mix slurry, because of its proved economical advantages. Let us send you full 
details. Stocks of ‘‘ Eagle Binda’’ Sulphite Lye Powder, Spray Dried, Calcium Lignosulphonate, are 
held for immediate delivery to any part of the world. 


Production Chemicals (Rochdale) Ltd. 


VICTORIA BUILDINGS 32 DEANSGATE MANCHESTER 
TELEPHONE: BLACKFRIARS 3396 TELEGRAMS: CHEMPRODUX. MANCHESTER INT, TELEX: 66—330 


fans 
for 


heavy duties 


Regardless of size— no matter what 
type—if it’s a fan for use inthe Cement 
Industry contact Keith Blackman. 


Fans for KILN DRAUGHT 
SECONDARY AIR 
CLINKER COOLING 
APPLICATION: induced draught DUST REMOVAL 
for rotary cement kiln. KILN COAL FIRING 
TYPE: ‘Tornado’ 100” dia. HIGH SACK CLEANING 
et heavy pat- CONVEYING 
tern casing an impeller. 7 
DUTY: 111,000 c. ft. of gases per ; Winnie 


min. at 415°F. against 5.35” twg. 
Write for the fully illustrated Booklet No. 25/31 


Keith Blackman Ltd 


MILL MEAD ROAD LONDON N17 
T.A. 724/609 
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New Cement Works in Canada. 

The new works at Clarkson, Ontario, of the St. Lawrence Cement Company 
has recently been completed (Fig. 1). It has a capacity of 500,000 tons a year. 
Work on the site was started in September 1955, and the work required the 
removal of 600,000 cu. yd. of earth and the placing of 60,000 cu. yd. of concrete. 


Fig. 1.—General View of Works. 


The structures are of prestressed concrete. The chimney is 556 ft. high; it is of 
reinforced concrete. 

The raw materials are shale (which is quarried near the works), and limestone, 
which is brought to the works by rail. There are two kilns 402 ft. long by 13 ft. 
6in. diameter. The delivery of the slurry to the kilns is controlled by radio 
isotopes. 


The U.S.A. Cement ‘‘ Reference ’’ Laboratory. 


The Cement ‘“ Reference ’ Laboratory, which has since 1929 inspected the 
laboratories of cement producers and independent laboratories for the purpose 
of giving assistance in the testing of cements, operates from the U.S. National 
Bureau of Standards, and is supported jointly by this Bureau, the American 
Society for Testing Materials, the Bureau of Public Roads, and the U.S. Corps of 
Engineers. Its main purpose has been to bring about a steady degree of uni- 
formity in methods of testing cement. The Laboratory has now agreed to under- 
take similar work in connection with the testing of concrete, in response to requests 
from the construction industry and particularly from those responsible for the 
new national system of highways. 





CEMENT AND LIME MANUFACTURE May, 1958 


Variations in the Strength of Cement. 


The variation in the strength of Portland cement made in the U.S.A. is the 
subject of a bulletin written by Mr. Stanton Walker and issued by the U.S. National 
Ready Mixed Concrete Association, in which are described the results of tests made 
by the Association on samples of cement secured from five sources every two weeks 
during a year. These were compared with a “ control ’’ cement consisting of a 
mixture of five different brands of cement which was stored in sealed containers 
and used as a standard of comparison. The series comprised compressive tests on 
mortar cubes of all the cements, tests on concrete made with some of the samples, 
and tests on both mortar and concrete of selected samples. 

The results are given in the form of graphs showing the variations from the 
average strength. Generally the strength of mortars made with the control 
cement varied by less than 5 per cent. above and below the average. In the case 
of the other cements, the strength of 1: 3 cement-sand mortars made with the 
different brands varied from 20 per cent. above to 20 per cent. below in the case of 
cement No. 2; from 18 per cent. above to 18 per cent. below in the case of No. 3; 
from 22 per cent. above to Lo per cent. below in the case of No. 4; from 15 per cent. 
above to 33 per cent. below in the case of No. 5; and from Io per cent. above to 16 
per cent. below in the case of No. 6. 

Test made on cubes of concrete made with the same cements showed variations 
in strength corresponding almgst exactly to the variations in the strength of mortar 
made with the same cements. 


MISCELLANEOUS ADVERTISEMENTS. 


“CONCRETE SERIES” 


SCALE OF CHARGES 


BOOKS ON 
Situations Wanted, 3d. a word; minimum 
CEMENT AND CONCRETE msm 10s. Box number’ 1s. extra. Other 


miscellaneous advertisements, 4d. a word; 10s. 
minimum. A ents must reach this 
office by the Sth of the month of 


For a complete catalogue giving 


prices in sterling and dollars, SITUATION WANTED 


German, with Diploma in Engineering, under 30 
years of age, at present employed by well-known 
German manufacturers of cement-making machin- 
ery, seeks an interesting and responsible post in 


send a postcard to: 


CONCRETE PUBLICATIONS, 
LTD. 
14 Dartmouth St., London, 8.W.1 


Europe or elsewhere, for example, as sales engineer. 
Experienced in design and construction of cement 
plants and specially conversant with heat-economy 
and heat-transfer problems. Speaks English and 
German: some French and Spanish. Box 2005, 
Cement and Lime Manufacture, 14, Dartmouth 
Street, London, S.W.1. 
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HIGH ALUMINA 
AND FIRECLAY REFRACTORIES 


High Alumina refractories for use at high temperatures under 
conditions of severe chemical attack and mechanical abrasion 
Four grades 40/45",,, 53/58). , 60/65",, and 70/73"., Alg03. 


Tough textured general purpose firebrick, 


resistant to 
chemical attack and abrasion. 


This firebrick is designed for use at temperatures not exceed- 
ADAMANTINE ing 1100 C. Particularly resistant to potash salts and gives 
outstanding service in furnaces consuming alkali-rich fuels 

like bagasse, ete. 


Write for brochure containing full technica! description 


GENERAL REFRACTORIES LIMITED 


GENEFAX HOUSE - SHEFFIELD 


10 + Telephone: SHEFFIELD 31113 
347 
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Edgar Allen Tiger Rotary Kilns— 
unlike panthera tigris—are 

most accommodating. They will roast, 
calcine or dead-burn any material 

at high or low temperatures. 

The feed can be wet—in tke form 
of a slurry—or dry; the fuel 
consumption per unit is low, 

We supply Rotary Kilns for treating 
such diverse products as cement, 
lime, titanium oxide, gypsum, magnesite 
anhydrite etc. 

We shall be pleased to send you further 
details. Please use the request iorm 
below. 


EDS6 CLI 


DGAR ALLEN & TO 
SHEFFIELD 9 


Please post data on Rotary Kiln 


Nav 
Posit.. 
Firm 


Address 


nouth Stree* 
Paris Garden 


stam 





